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IS THE MAYA HIEROGLYPHIC WRITING PHONETIC? 
BY PROFESSOR CYRUS THOMAS. 


I HAD not expected to ask any more space of Science at present 
for the further discussion of this subject. 
interpretation of the aboriginal codices and inscriptions is now 
the most desirable thing relating to North American archeology, 
a few more pages may perhaps be profitably devoted to the sub- 
ject, if confined to an earnest endeavor to arrive at the truth. 

I have asserted that I find the Maya hieroglyphics to be in part 
phonetic, and that I have ascertained the interpretation of a suffi- 
cient number to form a key to the solution of the problem. This 
statement I firmly believe I can maintain, and trust I will be able 
to do so in the paper I am preparing for publication by the Bureau 
of Ethnology. Inthe meantime I have the kind permission of 
the Director, Major Powell, to present through’ the public press 
such samples as may be deemed sufficient to afford those working 
-in the same field an opportunity of judging of the correctness of 
my cluim. As Dr. Seler has (in Science, Aug. 26) seen fit to 
question this claim, some additional evidence is presented in this 
paper. I regret to say, however, that his criticisms appear to 
have been offered without proper consideration and to be based 
to a large extent on assumptions backed by no proofs. 

As the attempt to reply to mere assumptions would drift the 
controversy into statements of personal opinions, simple refer- 
ence to some of these and to some of his mistakes will suffice. 

He asserts that the second element of the symbol interpreted 
Cutz (his Fig. 19) is not given in my letter-list, when in truth it 
is number 24 of that list. Referring to my interpretation by 2- 
Yuxkin, of his Fig. 29, he says it ‘‘is obviously erroneous,” as 
‘‘ there does not exist a numeral designation with crosses between 
the dots;” when adot and two crosses with a month symbol 
form a date in*the bottom line of plate 49 Dresden Codex, — | Mac. 
His statement that the first glyph shown in my Fig. 2, p. 46, is 
the same as that in certain groups he mentions, and as his Figs. 
31-33, is incorrect, as he has failed to include the prefix. The 
character in his 31 is the same as my figure, but his 82 and 33are 
different, as here the prefix, whieh is materially different from 
the others, forms part of the symbol and gives a different word. 
If Iam right in my interpretation of this prefix by ha, it is possi- 
ble, — although the translation this gives to the combination is not 
found in any lexicon I have at hand,—that the signification is 
suggested by haoab, ‘‘a sword, weapon to wound with, whip,”— 


Henderson (MS. Lexicon in possession of the Bureau of Ethnol- 


ogy) adds ‘“‘rod.” This agrees very well with what we see in the 
hands of the figures below, and also with what seems to be the 
general tenor of the series. . 

Dr. Seler is correct in stating that the sign of aspiration (his 
Fig. 16) found in Brasseur’s ‘* Landa,” is not in the original text; 
nevertheless, we have to thank the Abbé for a happy suggestion. 
But his assertion that it is a substitute for the character shown in 
his Fig. 17 cannot be accepted, as both (16 and 17p) are found 
connected with the same glyph, asin Troano 17 and 16 and in 
Dresden 26 and 28. I may add that Dr. Seler has gone farther 
than Brasseur, as he has given us in his 17, a character which 
appears to be new,—at any rate I have been unable, by a careful 
search, to find it in any of the codices. It occurs in the general 
form given, but I have failed to find it with the two little in- 
terior dots and parallelogram. 
allelogram is present, but never the dots,—usually the only mark 
in the circle is a short curved line. These differences are minute 


Nevertheless, as the © 


In a very few instances the par- 


but important. As yet I have been unable to interpret this char- 
acter, but think wu is its chief element. 

Speaking of the e symbol, he says ‘‘it occurs in various com- 
pound hieroglyphics’” as those shown in his Figs. 26-28. His 
26 (from Troano 31*) he says ‘‘ refers tu the rope trimmed with 
thorns (!) that the penitent used to draw through the pierced 
tongue.” It would seem from this that he has taken the marks 
showing the twisted strands for thorns, as there is absolutely 
nothing else in the figure which could possibly suggest this idea. 
A moment’s thought would have reminded him that, if the artist 
intended to show thorns, he would have vrojected them from the 
sides as in Charnay’s figure to which he refers. The second 
part of his Fig. 26 is an e, the whole symbol (our Fig. 10) is 
probably correctly rendered by Xel (or Xelem), ** to part, separate, 
cut, divide.” The left member of the symbol has x as its 
chief phonetic element, but generally, as it seems, with m as a 
subordinate consonant sound. This interpretation agrees much 
better with the figures below the text than Dr Seler’s suggestion; 
and when we add that the character to the left of it (our Fig. 9) is 
to be interpreted Zum or Zuuwm, ‘* rope, cord, line” (see the m in 
my letter-list), there is perfect agreement between the text so far as 
rendered and the figures, and the interpretations are all consistent 
with my letter-list. Referring to our Fig. 6, we have the two 
chief elements of these symbols combined in the word Xamach, » 
‘¢a vessel” which is found in more than one place accompanied 
by a vessel (see Codex Cortez 27). 

It is by no means, as he claims, a *‘ curious coincidence” that 
three words, expressing as many different actions, ‘‘should all 
contain ane.” In fact, each of the three English words Dr. 
Seler uses to express the actions referred to — ‘* pierce,” ‘* weave,’ 
‘* embroider ” — contains two e’s. This objection on his part is 


- therefore frivolous. 


When he points out with perfect assurance “the prey-gods of 


the five regions,” the ‘‘ hunting god,” ‘‘the dog of heaven that 


carries the lightning,” and marks as stones what one at a single 
glance ought to recognize as the ends of cross-beams, or ‘‘ weight- 
poles’? with the wood symbol Che on them, it seems (and I say it 
with due regard to courtesy) unprofitable to attempt to follow 
him. To assume that his Fig. 29 is a variant of 30 is certainly 
straining a point to the utmost tension. Nor is he correct in 
stating that 80 is the glyph I interpreted in a former communi- 
cation, ‘‘ moisture ” —that character was from the Cortesian Co- 
dex, p. 82. True. the parts are similar, but the details and sur- 
roundings are different. Y’b, as we have not learned the deter- 
minatives which indicate the vowel sounds, may be Yeeb *‘ mois- 
ture” (Cortez 32); Yb ** to liquefy or melt” (as honey, Troano 
3*); Yib (or Yb), ‘‘a bean” or ‘‘ beans” (his Fig. +0 and Dresden 
18 and 19); we must therefore decide by the accompanying fig- 
ures and details. A more thorough study and comparison of the 
characters will perhaps enable us ultimately to find the deter- 
minatives. The little crosses over 29 and 30 may have been placed 
there as helps in this respect; of this, however, [am unable to 
speak with any confidence, nor do I feel entirely satisfied with 
the rendering Yax-kin, although the parts are Y’ and kin, and 
Dr. Seler’s objection is not tenable. 

He speaks of the fourth character of my Fig. 4 as being the 
same as a number of other characters he refers to, particularly 
the series on Troano 85* and Cortesianus 22. And he says “it is: 
scarcely probable that in all these cases the reading Xaan should 
correspond to the matter expressel1 ” It is apparent from this. 
that he has overlooked a minute but important particular in that. 
interpreted by me, which occurs but very few times in the cod- 
ices. The little item at the front of the face, which is a very es- 
sential portion of the glyph, has not been carefully examined by 
him or he would not have fallen into the error of considering: 
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those mentioned as the same. He had but to look to Fig. 3, same 
article, to see a difference, but he seems to have criticised the 
article without having thoroughly read it. There are a number 
of variations in this little character, whereby different words, as 
Xaan, Xan, Xocaan, Xolein, Xolan, etc., are indicated. See, 
for example, Troano 4*., 5*o, T*p, 80%c, 31%, 33*%p, 382*e, 14¢; 
Dresden 4p; all of which differ from one another. I must con- 
fess that his eyes are sharper than mineif he can find any figures 
in either of the codices representing a god or any one else beating 
adrum. This, like other of his assertions in regard to the sig- 
nificance of other figures, appears to be ‘‘ merely hypothetical.” 

His assertion that Landa’s first ais the head of the turtle, I 
think correct, as I long ago suggested (6th Rep. Bur. Eth., p. 
348). I think he is also correct in assuming, as I had previously 
done, that his Fig. 6 indicates the Quetzal, and his Fig. 8 the 
Moo or large parrot (same report, pp. 855 and 856). 

Dr, Seler, in closing his criticisms, expresses the opinion that 
‘‘it would be far more appropriate to point out the real meaning 
as to the matter expressed, of each glyph.” How are we to de- 
termine this real meaning? And by what evidence are we to 
verify our conclusions? His efforts in this direction appear to be 
far from satisfactory and lack that proof which brings convic- 
tion — in fact, in most cases are ‘‘ merely hypothetical.” 

That the writing is largely phonetic can, I think, be proved 
without the interpretation of a single character. First, we have 
the statement of the early Spanish writers to this effect, Landa 
backing his assertion by an attempt to give the letter elements, 
and by a full series of the day and month symbols, which are 
verified by the codices. It is not likely that he was wholly in 

error in regard to the main fact where so many of the details 
have been verified. It appears from a statement by Father 
Alonso Ponce, quoted by Dr. Brinton,! that these characters were 
actually used by missionaries to impart instruction to the natives. 
In fact, the author quoted says ‘‘some of our priests understood 
and knew how to read them and alsoto write them.”’ The inter- 
nal evidence appears to confirm this view. The evident use of 
the same prefixes and suffixes to different characters leads to this 
conclusion. The fact that supposed deity symbols are very fre- 
quently followed by particular characters which may be supposed 
to indicate certain attributes is another evidence on this point. 
Other indications of phoneticism are found in the various com- 
binations of the different elements; the use in some places of a 
seemingly conventional symbol to indicate an object (for exam- 
ple, the head of a figured bird) while in other places a character 
bearing no resemblance to the object is used; the fact that the 
terminal elements of the symbols for east and west are alike, and 


the final syllables of the words are the same, and also that a like © 


repetition of elements is found in some of the month and day 
symbols where the sound is repeated,— Cib, Caban; Pax, Chi- 
chan; Yaxkin, Yax. Phoneticism appears, also, to be indicated 
by the fact that different characters are used to indicate certain 
months. Finally, the general character of the writing seems to 
forbid the idea that it consists of merely conventional symbols or 
that it can be explained on any theory short of a degree of pho- 
neticism. | 

Assuming that it is phonetic, we are justified in making at- 
tempts at interpretation, but these to be successful should, lL 
think, be based largely on certain considerations which will aid 
- in obtaining correct solutions. Of course, the chief reliance is on 
the fact that the parts give appropriate results in new combina- 
tions, but the considerations I mention will furnish some aid in 
the work. 

First, it is apparent to all careful students of these codices that 
they are formed upon a conventional plan. This is found to be, 
in general, as follows: What may be called a series or chapter is 
preceded by one or more columns of day symbols, over which are 
the numerals to be attached to them. From these, running along 
to the right, immediately below the text, is a series of black and 
red numerals, indicating certain days, as explained in my * Aids 
__ to the Study of the Maya Codices” (6th Ann. Rep. Bur. Eth., 
pp. 275-283). It is apparent from this order, the subdivisions of 
the plates, the arrangement of the pictures below the text, and 


1 Maya Chronicles, p. 63. 
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the method of grouping the written characters (see ‘‘ Study MS. 
Tro.,” pp. 187-1388) that the subject of the text (usually arranged 
in groups of four or six compound characters over a pair of num- 
erals, one red and one black) refers in some way to the day or 
period represented by these numerals. Second, very many of the 
pictures show masked individuals who represent certain deities or 
characters. Even where these pictures refer to the manners, 
customs, and industries of the people, the mask is usually worn 
by the male. As the forms of these masks are comparatively | 
limited in number, we soon learn, by the repetition of certain 
characters in connection therewith, the symbols which denote 
these personages (or deities, if such they be). Third, there is 
often a certain parallelism in the groups of a series, which will, in 
some cases, enable us to determine the general subject of a series 
where but one or two characters can be deciphered. It will also, 
in some cases, enable us to decide with every assurance of being 
correct what certain characters of the series specifically refer to. 
This, as every one can see, is a great help in the attempts to deci- 
pher the text. Fourth, the general subject of certain series may 
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be inferred from the pictures; nevertheless, great caution is nec- 
essary in using this aid, as the Indian method of representing by 
figures ideas and actions was far different from that which would 
be adopted at the present day. The interpretation of a single 
character of a series will sometimes cast to the winds the conclu- 
sion we had reached in regard to the subject referred to. Fifth, 
the postures and clothing of the human figures represented and 
other details make it evident that the people were Indians in the 
full acceptation of that term; a fact which should lead us to the 
conclusion that the purport of the text is of that grade of thought 
and expression characteristic of the Indian culture-status. Sixth, 
the natural history and physical conditions and characteristics of 
the peninsula of Yucatan must be borne in mind; and, lastly, the 
historical evidence must be referred to, especially Landa’s ‘‘ Re- 
lacion.” | 

To illustrate the aid afforded by the first of the foregoing items, 
and at the same time give interpretations of somecharacters ref- 
erence is made to Fig. 1, which is the lower half of Pl. 55 of the 
Dresden Codex?. For the benefit of readers not familiar with the 
codices, we may state that the two upper transverse lines are 
glyphs forming the text; the four lines next below, of black dots 


2 A copy of the full plate is given on page 310 of the 6th Am. Rep. Bur. Eth. 
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and short lines, are numerals; the next three lines are day char- 
acters with accompanying red numerals; and the two lower lines 
are numerals (the outline or hollow numerals are red in the origi- 
nal). Taking the series by columns, we observe that each pair of 
glyphs, reading downwards, has its own series of numerals and 
day symbols. Hence we conclude that each pair forms a sentence, 
and that here the reading is downward or by columns. 

Taking the left-hand column, we interpret it as follows, beginning 
with the character at the top: Kilchalac, ‘‘ Malignant ulcer, sore, or 
wound.” The next character below, Bancimil, ‘‘ Pest, mortality, 
fatal epidemic.” Before proceeding, it is necessary to remark 
that the first character as given in the figure is slightly erroneous. 
The little circle over the hatched portion has, in the original, the 
little parallelogram and two dots characteristic of. the J (see Sct- 
ence, July 22, 1892, p. 44, Fig. 1, No. 18¢). Continuing down- 
wards we have next one dot = 1, then four dots = 4, then a short 
line and four dots = 9, then a short line and three dots = 8. 
Next is 18Cib, then 1Caban, then 2Ezanah, three days with their 
accompanying numbers. Lastly, below these we have the red 
numeral, 8, and black numeral, 17, denoting 8 months and 17 
days, the period which intervenes between two columns. It is 
only necessary to say here that the black numerals immediately 
below. the text in this column denote 24 years, 9 months, and 8 
days (see explanation in ‘‘ Aids to the Study of the Maya Codices,” 
6th Ann. Rep. Bur. Eth.). 


As this series, which runs through several plates, is divided, | 


with few exceptions, into periods of 8 months and 17 days, it is 
reasonable to assume, if the text bears any relation thereto, that 
the portion of the text in a given column refers to something oc- 
curring in the period of 8 months and 17 days denoted by the 
lower numeral symbols. This gives us a clue to the signification 
of the two written characters at the top, which, taken in connec- 
tion with what follows below, may be read ‘‘ At this time occurred 
the deadly ulcer pest.” 

Very often, in addition to the Sareea aids above mentioned, 
we find special aids relating to particular cases. This is true in 
this instance. We observe to the left of the face of the second 
character, a small corkscrew figure which, according to our in- 
terpretation, must have b as its chief phonetic element. If we 
look below in the same column at the symbols for Cib and Caban, 
we see the same corkscrew figure in each, and find b as a phonetic 
element of each. 

Turning next to the third column from the left of our figure, 
we observe that the upper character is the second M symbol of our 
letter-list (Science, July 22) and that immediately below it are 
five dots. As Ho is the Maya word for “ five,’ we may translate 
the whole symbol by Homah, ‘‘To submerge, overwhelm, beat 
down and destroy dwellings and other things, and to unroof 
houses.” The second character is slightly incorrect in the figure, 
as it tacks a slender x-shaped figure in the right portion of the 
glyph; and the little figure in front of the eye of the animal-head 
should represent a rod passing through a little circle. This char- 
acter we render by the Maya word Chaac or Chac because the 
head is like that of the Chac figure as shown in the Troano Codex. 
Chaac or Chac signifies ‘‘The tempest or tornado.” Connected 
with the time symbols below, the interpretation will be, ‘‘ At this 
time, or during this period, occurred a tempest which unroofed 
houses and destroyed dwellings.” The little character in front of 
the eye of the second character is the lightning symbol,—the 
proof, however, of this must be omitted as it cannot be given 
without the introduction of several figures. 

The two characters at the top of the seventh or next to the 
right-hand column, we translate as follows: Bulzah, ‘‘To inun- 
date or be inundated.” Tameulul, ‘‘Deep, profound.” That is 
to say, ‘At this time the land was inundated to a great depth.” 
The upper part of No. 2 is imperfect in our figure in not having 
a slight opening at the right end. 

_ This hunting out of the lexicons Maya words to suit characters 
is of course mere childish play unless based upon a legitimate and 
scientific process. 

First, from the second element in the symbols for the east and 
west cardinal points and of the month Yawxkin I obtain the hiero- 
glygh for Kin or Ki’. This forms the first part of the character 
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I have translated above — Ktlchalac— and gives us the ki or 
kil ; the little circle above (corrected as suggested) is Landa’s l ; 
in the hatched portion of the right character I find the eh which 
is seen in the symbols for chicchan and Pax, in one as ch (soft) 
and in the other as x (sh). Thus we have kil, .ch’, l. Of the 
next character translated we find the b in the corkscrew figure in 
front of the face,—as seen in Cib and Caban. The cimil symbol — 
is seen in the face character. The signification of the chaac 
symbol is determinable independently of its phoneticism. It is 
found in Dres. 7i¢, 72¢, and 73¢, where its relation to the tempest. 
is evident. The Ho in Homah has not been verified, the dots 
may be, and I am inclined to believe are, used as a determina- 
tive or simply to indicate the aspirate; I can only assert positively 
that it is some word relating to the effect of the tempest, the. prin- 
cipal phonetic element of which is m, and that the five dots 
below give better results as A than with any other phonon ele- 
ment. 

As the crucial test of attempts to decipher is that the suaenctes 
shall give like results in new combinations, I present some. 
specimens to show that my interpretations hold good in what 
seems to be a sufficient number of cases to justify or at least: 
to furnish some basis for theclaim made. The incompleteness of ' 
our lexicons and the probability that the language in which the 
codices are written is archaic must be borneinmind. It is, there- 
fore, more than likely that very many cases will occur where, 
although we may know the chief phonetic element of each part 
of a compound character, we cannot interpret the whole. This 
will undoubtedly be true unless there are indications of the minor 
elements which have not as yet been discovered. 

Let us take, forexample, the m of my letter-list — shown here 
in Fig. 2. It is the same as the symbol of the day, Ymia, in 
which we find m a leading phoneticelement. Fig. 8 (Dres. 50¢)! 
is the symbol for the month Mac. It is possible and even proba- 
ble that this symbol, which here varies slightly from the conven- 
tional form, should be rendered Camach or Camaach, signifying 
‘‘the jaws,” as this appears to be the true name of the month. I 
was at first inclined to believe that Landa’s character for this 
month was but a conventional symbol probably intended to repre- 
sent the mouth, but am now convinced that it is phonetic. 

I have asserted in a previous communication that Landa’s 
symbol for ma is correct, but I should have said that it will be 
correct if the strokes indicating the m are inserted in the little 
circles at the ends. In our Fig. 5, taken from the lower end of 
the line in Dres. 69, we see possibly the original from whicb this. 
author’s symbol for the month Mac was taken, as it is used at 
this point to indicate the month. Here we see these strokes very 
distinctly, and in the ends of the lower character the little paral- 
lelograms indicating the a, hence we render the symbol by Maach, 
an abbreviation of Camaach, as given by Perez. Is there not in 
this fact a very strong indication, if not positive proof, of pho- 
neticism ? 

The compound character shown in Fig. 4 is found in Tro. 
9*b and 10*c. It occurs in the latter twice, the parts, however, » 
reversed in the parallel groups (as unfortunately in our figure), © 
while in that of 9*b one part is placed above another. These 
variations do not necessarily indicate a difference in the phonetic 
value. Omitting the prefix U, this may be rendered Makcab, ‘' To 
eat honey without chewing (that is, by sucking); to break into a 
bee-hive and steal the honey.” As the parts Cab and Mak have 
the same signification when separate, the reversal of the parts of 
the symbol does not change the signification. By turning to the 
plates of the Tro. codex on which the symbols are found, the ap- 
propriateness of this rendering will be at once apparent. There 
we see the twisted red symbols denoting the fire, kindled beneath 
the bee-houses or hives, by which to smoke ouf the busy little 
workers. At least it is thus I interpret these figures. 

Fig. 6 (Cort. 274, Tro. 146 and ¢, etc.): Xamach, 
large earthen pot.” 
tortillas were cooked. 


‘CA vessel, a 
It is also applied to the clay vessel in which 
After the introduction of metallic vessels 


1 The abbreviations, Dres. for Dresden Codex, Tro. for Troano Codex, and 
Cort. for Cortesian Codex, are used in the remainder of the article. The let- 
ters, a, b, c, and d, following the pages indicate the tranverse divisions begin- 
ning with a for the upper one. 
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by Europeans, it was applied to an iron plate used to bake bread 
upon (Henderson). In the codices it appears to have been used 
chiefly as the name of a jar and of vessels in which meat was 
cooked ; see, for example, Cort. 274, where there are four symbols 
and four vessels, and a cardinal point symbol to each, probably 
indicating the relative positions in which they were to be placed. 
On Tro. 15¢ we find the same symbol occurring in five parallel 
groups, four of them, with a cardinal point symbol accompanying 


each. The middle one may be interpreted with a strong proba- 
bility of being correct; xaman xamach, theeth —?— ; ‘‘In the 
vessel toward the north the haunch or quarters—?—.” The 


fourth character, indicated by the interrogation point, Iam unable 
to interpret. | 

Fig. 7. Tro. 17*c, Chim (Chimil), ‘‘A bag, sack, a kind of 
net.” The object referred to is seen in the figure below the text, 
where it forms the net-like covering of the image-head in the 
vessel. The symbol in the same group — our Fig. 8 — which is 
a derivative of Kal, ‘‘to imprison, inclose, shut in,” also corres- 
ponds with what is seen in the figure. 

Fig. 9. Tro, 31*>, Zum or Zuum, ‘rope, cord, line,” and Fig. 
10, same group, Xel or Xelem, ‘‘to part, separate, cut, divide,” 
have been referred to above. 


Es TY, 
Qlliiliirg 


Fig. 11. Dres. 140 and ¢ and 46>, Maax, ‘‘monkey, ape, imi- 
tator.”” The two dotted lines which fall in this symbol from the 
nv character, I take to be indications of the double a and not of 
the x. The face, I think, is a mere conventional symbol. The 
personage with which this symbol appears to be connected is dis- 
tinct from the dark figure which I have in a former publication 
assumed to be Ekchuah, the god of merchants, which is accepted 
by Rosny and Dr. Schellhas.! | 

Fig. 12. Cort. lib. Hahaymuc, ‘‘To bury or inter super- 
ficially ;” also “* A stab or thrust given obliquely.’’ The first defi- 
nition applies very well to the act of planting corn shown in the 
figure below. The second agrees equally well with the idea of 
dibbling holes into the ground with the curved stick which the 
planter holds in his hand. Attention is also called to the fact 
that the sign of aspiration is duplicated in the symbol and the h 
is repeated in the word. The parallel passage in Tro. 31” (left 
group) appears to have the signification of the second of the above 
renderings, though different symbols.. We may remark in passing 
that this parallelism in passages and many other things show that 
the Cortesianus is not a part of the Troano, but a distinct codex, 
notwithstanding the divided ‘ title-page.” 

Fig. 18. Cort. 20. Hamah, ‘‘To make a breach in a ram- 
part; to break down or break open;”’ or Hemeh (from Hem), ‘‘ To 


1 Brasseur, under Akab-Max, speaks of a phantom or hobgoblin of this 
name which he Says signifies the ‘Great Monkey of the night.” 
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lay a beam across a place, to traverse.” Reference to the plate 
indicated will make apparent the appropriateness of this interpre- 
tation. In thissymbol the m character is abbreviated to the upper 
or dot-surrounded portion alone. 

As our Fig. 8 without the suffix is the well-known symbol for 
20, which in Maya is Kal, we have two places in which the pho- 
netic equivalent applies. The signification ‘‘to imprison or shut 
in”’ is also appropriate in Fig. 4 of my communication in Science, 
July 22, which gives us a third combination. 

Now let us take the b character as given in my letter-list. It 
is given by Landa as his second b substantially as found in the 
codices; also in his symbols for the months Pop and Kavab as re- 
peated in Dres. 46¢ and 48¢. The following examples of its use 
in the codices are given with interpretations. which I believe to 
be substantially correct. As those who are interested in the sub- 
ject can make the comparisons and judge of the appropriateness 
of the renderings without explanations, I will make my comments 
brief. | 

Fig. 14. Tro. 12*>, Omitting the prefix Ca, I interpret Bon 
(Bonah), ‘‘ to paint, dye, tinge. stain.”” Using the Ca, which has 
numerous significations, and the character which follows, shown 
in our Fig. 15, which we render Xelche, ‘‘ groove or crack in the 


‘¢ Paint twice the grooves in the 


wood,” we obtain the following: 
wood,” or ‘‘ the two grooves.” 
Fig. 16. Tro. 314: Bulahaan or some derivative of Bul, Bulah, 


‘*To submerge, overwhelm with water.” The character found 
immediately below, shown in Fig. 17, may be rendered by Ban 
(Banah), ‘‘To demolish, throw down, level with the ground.” 
As the long-nosed god (Tlaloc?) is seen below overturning a jar 
of water on the sprouting corn, the appropriateness of the render- 
ing is apparent. 

Fig. 18 (aand b). Tro, 3*>, These two characters we translate 
Yib-u-eab, ‘To liquefy, melt, dissolve the honey.” 

Fig. 19 (a-e). Tro. 85¢. The characters a, 0, c, d, eé, which 
form one group, may be rendered with a probability of being cor- 
rect, — following the order of the letters, — Kuch bikyah hak — ? — 
ma-laah, ‘‘The vulture moves ftom one side to the other with a 
tremulous motion in a wonderful manner—?— without repeated 
buffetings.” The first character of the group is not included, as 
it is well nigh obliterated; a is a conventional symbol, and I am 
unable to suggest the interpretation of d. 

As our paper is necessarily limited, the above must suffice at 
present as examples of tracing the combinations of a single char- 
acter. That those mentioned appear in numerous compound 
symbols which we are, as yet, unable to decipher, will be admitted; 
but this was to be expected, and must continue to be true until 
more complete lexicons of the Janguage are obtained, or until some 
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one as familiar with it as with his native tongue takes hold of the 
work, 

We will now call attention to some characters, the interpreta- 
tion of which seems to give us a proper clue to the signification of 
the subjoined figures, sometimes very different, however, from 
the conclusion likely to be reached from a study of the figures 
(pictures) alone. : 

Let us take the leading symbol in the ‘‘ baptismal ” scene shown 
in Tro. 20*¢. There are in this series four groups, each assigned 
to one of the cardinal points; this symbol, which is our fig 20, is 
found in each, hence must indicate some act, thought, or thing 
applicable to each of the figures below, which represent women 
apparently sprinkling children. We observe that the upper char- 
acter of the symbol is the same as that of our Fig. 21, the symbol 
for Chikin, ‘‘ west:” that the one below it is Landa’s H, and that 
to the right his¢. Putting these together we have Chic-ha (or 
Chich-atah) —%, or ich; ‘‘To rinse, cleanse, or wash with water, 
the child,” or ‘‘ the face.” ! A very simple and ordinary operation, 
but, like everything else which the priests could bring under 
control, was to be attended with certain religious or superstitious 
observances. Possibly this may refer to something of a more 
public character than the cleansing of children in the household. 

In the middle divisions of Plates 24 and 25 Cortesianus, we see 
what we take to be a series of enclosed graves or sepulchres, the 
inclosure or vault being of wood fastened by thongs or withes. 
The dead are seen within, but on top of each a person stooping 
er lying down. What does this signify? Judging from the 
figures alone, several different and apparently equally applicable 
answers might be given. Referring to the text above (Plate 25), 
we observe the characters shown in our Figs. 22 and 238. The 
first (Fig. 22) we translate by Paa-laahal from Pablaahal, ‘+ To rip 
open, unseam; to cut, break or burst open.” The second (Fig. 23) 
by U-Paa Cimilhi, “the enclosures of the dead.” The article 
borne by the middle figure, Plate 25, appears to be the same as 
those in the hands of the individuals Tro. 23*¢, where they ap- 
pear to be used in severing the trunks of trees. Although odd- 
shaped implements to be used for this purpose, I have supposed 
them to be what may be termed saws, fitted with flint teeth. 
At any rate, they are used in some way in working in wood. 
Fig. 24, from same series, is probably a derivative of Paaxal, ‘‘To 
demolish, etc.” 

In Dres. 1¢ the figure shows two individuals drawing a seine 
in which is a single fish, over which is the character shown in 
our Fig, 25, here turned on its side as in the original. This con- 
tains the same elements as No. 3, Fig. 2, Science, July 22. trans- 
lated Cutz, ‘‘the turkey,” but here they are reversed. Turning 
to Perez’s lexicon, we find that Tzac is a little fish so named; 
‘Brasseur says a little fish resembling a sardine which inhabits the 
‘senotes. | 

As the symbol for Xaman, ‘‘north,” Fig. 26 contains the char- 
acters for ma and y according to my theory, and lacks the x sym- 
bol, the question arises, How is this to be explained? That some 
of the day and month symbols, if phonetic, are abbreviated will 
‘become evident to anyone who will carefully study them. Thatthe 
symbol for Nohol, ‘‘South,” if phonetic, is also abbreviated must be 
admitted. The same is true of that for*north. Turning to Tro. 
30b, we find the symbol shown in our Fig. 27, which is here used 
for North. In each wing of the upper character we see the hatch- 
ing indicating 2’a; the middle one ma, and in the lower one the 
y. Supplying the subordinate elements we have xax-ma-yaam, 
‘‘the side without an opening” or “door.” As Nohol signifies 
_ ** the great door,” this contrast is consistent and gives us a Maya 
name for north, and does away with the necessity, as Charencey 
‘supposes, of resorting to a foreign language for the word.? 


NOTES AND NEWS. 


AT last there seems to be an awakening among Americans as 
to the food they eat, if we may judge from the interest taken in 
the food exhibitions which have been held of late years. A most 

1 Perez limits the signification of this word chiefly to rinsing the mouth, 


ut Brasseur gives it a more general meaning. 
2 Actes. Soc. Philol., Tom. 20, p. 187. 
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attractive exhibition of this kind has been opened at the Madison 
Square Garden in this city, and has combined with it a series of 
lectures, by Miss Parloa, oncooking. The exhibition ranges from 
a dairy —cows and all—to the toothsome buckwheat cakes. 
One thing brought out clearly is the simplification of housekeep- 
ing brought about by the use of the partially prepared viands 
now in the market. But we would suggest that substitutes, 
occasionally shown, can never take the place of the real 
articles. 


— A European correspondent informs us that a Russian expe- 
dition is now in north-east Siberia for the purpose of bringing 
back a mammoth which has been discovered there frozen in a 
perfect condition. The writer adds that he has strong hopes the 
naturalist in charge of the expedition may discover the eggs of 
Ross’s Rosy Gull (Rhodostethia rosea), as yet unknown to odlo- 
gists. 


— The Bausch & Lomb Optical Co., Rochester, N. Y., recently 
issued the thirteenth edition of their ‘‘ Illustrated Catalogue of 
Microscopes, Objectives, and Accessories.”’ This firm has now 
made and sold ten thousand microscopes, not including thousands 
of dissecting microscopes, which means that their instruments are 
in very wide use in this country, and the firm takes pleasure in 
stating that a European demand is now growing, showing an ap- 
preciation of their work abroad. By contract with the well-known 
maker, Carl Zeiss of Jena, the Bausch & Lomb Optical Company 
are made the sole manufacturers, under the patents, of the Zeiss 
photographic lenses. 


— The School of Political Science of the Brooklyn Institute of 
Arts and Sciences, for which provision has been made by the De- 
partment of Political Science of the Institute, and some account 
of which was published in Science for May 20, will be formally 
opened with a public meeting at Association Hall, on Monday 
evening Oct. 10. Mr. John A. Taylor, president of the depart- 
ment, and other well-known citizens of Brooklyn, who are inter- 
ested in the movement, will address the meeting. At the same 
time the courses of study established by the committee on the 
school will be announced and described. The committee on the 
School of Political Science comprises some of the most successful 
business men in the city, as well as distinguished representatives 
of the professions and of the prominent educational institutions 
of Brooklyn, between which and the institute a cordial under- 
standing and co-operation exist. The committee have taken 
great care in the selection of instructors for the school and the 
arrangement of the courses of study, and are well satisfied with the 
results thus far attained. The faculty of the school, so far as 
selected, consists of Charles H. J. Douglas, Professor of Political 
Economy, and Lewis G. Janes, Professor of Civil Government. 
Dr. Janes is well and favorably known in Brooklyn as the presi- 
nent for several years past of that very successful organization, 
the Brooklyn Ethical Association. He brings to his work in the 
school maturity, enthusiasm, and thorough scholarship, and will 
make his courses in civil government both popular and instructive. 
Professor Douglas. who has been secretary of the Department of 
Political Science since the resignation of Professor Frank J. Good- 
now of Columbia College from that position two years ago, will 
have charge of the classes in politicaleconomy. He is a graduate 
of Brown University. and has studied at Yale, Johns Hopkins, 
Michigan, and Columbia, receiving from the last-named institu- 
tion the degree of Doctor of Philosophy, and an appointment as 
Seligman Fellow in political science. It is expected that Dr. 
Douglas’s work at the institute will be as successful and popular 
as it has been at the Brooklyn Boys’ High School, in which for 
several years he has had charge of the work in political science. 
The matter of raising a permanent fund for the School of Politi- 
cal Science is one that should appeal strongly to those possessed 
of means and interested in the education of our youth in the du- 
ties of citizenship. A guaranty fund has been raised, sufficient 
to insure the support of the school irrespective of the size of 
classes for the first year; but a permanent endowment of $50,000 
or $100,000 is needed to put the school in the best possible condi-. 
tion to do the work proposed by its projectors. 
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ANTARCTIC EXPLORATION. 
BY HUGH ROBERT MILL, LIBRARIAN, ROYAL GEOGRAPHICAL SOCIETY. 


CONSIDERABLE interest has been awakened by the greater part 
of the Dundee whaling fleet abandoning the Davis Strait 
‘‘fishing” and taking their departure for the Antarctic seas. 
The venture is a purely commercial one, and has been in con- 
templation for some time, as the northern whaling has in recent 
years become almost unremunerative. Shortly before the vessels 
sailed it became known that they might possibly afford some 
facilities for scientific work, and the Royal Geographical Society 
(London), the Meteorological Office, and other institutions took 
steps to obtain successful observations. Additional chronometers 
and standard compasses were supplied to all the vessels, together 
with a complete set of the best meteorological instruments. The 
captains undertook to lay down their track as accurately as pos- 
sible, and to fix the position and report upon the appearance of 
any land they might sight in the far south; also to observe the 
variation of the magnetic needle as frequently and carefully as 
they could. It is not likely that startling geographical discoveries 
will be made, although perhaps the coast of Graham’s Land may 
be followed farther south and more accurately mapped. Every- 
thing in this department must depend on the discretion of the 
captains and the caprice of the whales. The vessels will not try 
to make a high latitude unless it is necessary to do so in order to 
get a cargo, but the captains will not hesitate to force their way 
far into the ice if they find it to be necessary, and from their 
long Arctic experience in ice-navigation it is safe to say that 
nothing less than an impenetrable barrier will stop them. 

It is unnecessary to remind the readers of Science that since 
the expeditions of Wilkes and Ross, fifty years ago, no explora- 
tions worthy the name have been made in Antarctic seas. The 
Challenger, probably the only steamer that has gone so far south, 
merely crossed the Antarctic circle, and, being unprotected 
against ice, had immediately to return. Recent oceanographical 
and meteorological researches have gradually increased the de- 
sirability of improved knowledge of high southern latitudes, and 
representations have been made on several occasions as to the ad- 
visability of a properly equipped scientific expedition being sent 
out by the British Government. While this desirable expedition 
is deferred, the necessarily fragmentary results of trading voy- 
ages may afford most valuable hints, 

The four Dundee ships, which sailed on September 6, 7, and 8, 
are barque-rigged wooden vessels fully protected for ice-work and 
provided with auxiliary steam. Their tonnage is about 400, but 
on account of the enormous thickness of their timbers the size 
externally is nearly that of 600-ton ships. Three of the vessels, 
the ‘‘Balaena,’ Captain Fairweather; the ‘‘ Active,’’ Captain 
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Robertson; and the ‘‘ Diana,” Captain Davidson, carry surgeons 
who were specially selected on account of their scientific tastes 
and their willingness to utilize all opportunities to the full. Mr. 
W.S. Bruce, the surgeon of the ‘‘ Balaena” has a very complete 
equipment of apparatus for sea-temperature work and for bio- 
logical collecting. He is accompanied by an Edinburgh artist, 
Mr. W. G. Burn Murdoch, who goes specially with the object of 
sketching the scenery of the southern ice. Dr. Donald on the 
‘¢ Active,” and Mr. Campbell on the ‘‘ Diana ” are also equipped 
with appliances for collecting. Each of the ships carries a pho- 
tographic apparatus. 

The scientific results expected on the return of the whalers six 
or seven months hence are as follows: Full meteorological logs: 
with records of surface sea temperatures and densities, and of 
temperatures at a few points down to the depth of 150 fathoms; 
deeper observations would be impracticable without hampering 
the real business of the cruise. A large collection of small sur- 
face organisms will be secured by tow-nets, a mode of collecting 
for which there will be unlimited opportunities as the vessels 
slowly follow their boats when engaged in whaling. No dredg- 
ing can be attempted in deep water, but it is possible that there 
may be some shore-collecting in southern lands not previously 
visited. Observations on ocean-currents will be made by the 
captains in the ordinary course of navigation, but floats will also 
be launched in high southern latitudes, the recovery of which 
will be looked for with interest. Special attention will be directed 
to all phenomena connected with sea-ice, and, in case of any mud 
or stones being observed embedded in icebergs, an effort will be 
made to secure specimens in order to get some idea of the geology 
of the land hidden under the southern ice-cap. A large and rep- 
resentative selection of birds will almost certainly be secured, and 
some problems as to migration may be elucidated. Samples of 
sea-water from various depths will be brought back for careful 
analysis. 

From a scientific point of view the expedition will be the more 
successful the worse it is commercially; for, if whales are not 
found on the margin of the ice, a very high latitude may be 
reached during the search for them. In any case the barometric 
readings are bound to be of the greatest interest, as they will 
throw light on the remarkable area of permanent low pressure 
which surrounds the South Pole. And it is impossible that the 
observations of so many highly trained sailors and enthusiastic 
naturalists can be barren of. results in many departments. 


THE ABORIGINAL USE OF BONE IN VERMONT. 
BY G. H. PERKINS, UNIVERSITY OF VERMONT. 


OBJECTS wrought from bone appear to be quite uncommon 
throughout the country, unless it be in the neighborhood of shell-. 
heaps. Certainly in the Champlain Valley they are the rarest of 
archeological finds, and until within a few years none had been 
found, so far as is known to the writer. At Plattsburgh, on the 
New York side of the lake, a few pointed implements and barbed 
spear-points have been found, and are in the fine local collection. 
made by Dr. D. S. Kellogg of that place; but until very recently 
none had been found on the Vermont side, and they are still ex- 
ceedingly rare, although, in all, many hundreds of stone imple- 
ments and ornaments, some of them of very fine workmanship, | 
have been discovered, as well as many fragments of decorated 
earthenware and a few implements of copper and ornaments of 
shell. | 

For many purposes, as awls and the like, bone would seem 
better suited than stone and much more easily worked; and it is 
hardly conceivable that bone was not used more commonly than 
is indicated by our collections. And yet, making all possible al- 
lowance for the. perishability of bone, we cannot suppose that: 
objects made of this material were ever very abundant; for the 
other specimens found in some of our localities are not very 
ancient; and, in more than one instance, entire bones have beer 
found in fair preservation, and there is no reason to think that if 
bone objects had ever been associated with those of stone they 
would not now be found with them. 
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We must then conclude that, for reasons sufficient to them- 
selves, the former occupants of the Champlain Valley did not 
fashion many of their implements or ornaments from the bones 
of the animals which they captured, although we must admit 
that the few specimens found do not fairly represent the entire 
stock of such objects which were made and used. 

After collecting in this region for more than fifteen years with- 
out seeing a single specimen of worked bone, the first one made 
its appearance near an old village-site, while I was digging out 
some bits of pottery from beneath a pine stump. It was only a 
tine of a deer’s antler, the surface of which had been smoothed, 
and a rudely cut groove was about the large end, as if to enable 
the owner to fasten a cord for suspending the object as an 


ornament. So little-wrought a specimen would attract little 
attention usually, but it was taken associated with stone 
implements, from beneath a pine stump, and was our first of 
its kind, and therefore possessed especial value. It is 
white and somewhat chalky in appearance; but I do not 
suppose it to be necessarily of great age, though not very recent. 
This specimen is about four inches long and three-fourths of an 
inch in diameter at the larger end. A second and shorter tine 
was recently found in another locality. The point of this is 
smoothed, and it may have been used in the decoration of the 
pottery which was so commonly used, and which was most fre- 
quently ornamented with lines, grooves, and the like, made bya 
more or less blunt point drawn across the unbaked surface of the 
jars. The most perfectly made and finished point found in Ver- 
mont is shown full-size in Fig. 1. It is made from a fragment of 
a tibia, or some other round bone, and nearly the whole surface, 
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except the groove of the medullary canal, is well smoothed, and 
the pointed end is exceedingly well finished. This specimen was 
found not far from Burlington, and with it were fragments of 
bones, a canine of a bear, as well as stone implements. From 
the simple unornamented objects, such as those just mentioned, 
to such as that shown in Fig. 2. is a long step, but we have noth- 
ing intermediate. The specimen shown in Fig. 2 is, as the figure 
shows, broken along the upper and lower edge. Whether it 
originally was made from an entire section of a round bone, or 
was merely a fragment as we have it, is not readily determined. 
If fractured since it was ornamented, the breaking is not recent. 
It may have been a whistle, or tube for some other use. 

As to the decoration, a glance at the figure wiil give a better 
idea of that than any description. The lines are sharply incised 
and quite regular, although the tool by which they were made 
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now and then went a little astray, and the whole effect is very 
neat. The ends are smooth and somewhat bevelled or rounded. 
The length of this specimen is a little less than three and a half 
inches, and the greatest width three-fourths of an inch. It was 
found near Swanton, not far from the Canada border. 

Another, and, if genuine Indian work, very interesting speci- 
men is a mask made from a piece of a femur or some thick bone. 
The face is boldly and not unskilfully carved, the features all 
of them being strongly marked. It was found buried in the 
earth, not far from the specimen figured above, near Canada, and 
may quite possibly be the work of a passing hunter or soldier; 
and it is also, and perhaps equally, possible that it was carved by 
one of the St. Francis Indians, who formerly roamed about the 
region where it was found. It is apparently not very ancient. 
The face is oval, an inch and three-eighths Jong, and one and one- 
eighth wide, and, including the rather prominent nose, five-eighths 
of an inch thick. 

The list here given is certainly very meagre, but it includes all 
kinds that have been found, and its brevity simply emphasizes 
the rarity of such objects in Vermont. 


ON THE INTROSPECTIVE STUDY OF FEELING. 
BY HIRAM M. STANLEY, LAKE FOREST UNIVERSITY, ILL. 


OF all the sciences psychology is, perhaps, the most imperfect. 
If a science is a body of knowledge obtained by special research 
and accepted by the general consensus of specialists, then psy- 
chology is so defective as to scarcely merit the name of science. 
This want of consensus is every where apparent and must especially 
impress any one who compares the lack of harmony in manuals 
of psychology with the practical unanimity in manuals 
of botany, geology, physics, and other sciences. Even in the 
most fundamental points there is no agreement, as will be evident 
in a most summary statement. 

It is now something more than 2 century since the general di- 
vision of psychic phenomena into intellect, feeling, and will, first 
came into repute, but still some psychologists of note do not agree 
to this fundamental classification, but would unite feeling and 
will in asingle order. As to the subdivisions of feeling and will 
we are confessedly wholly at sea. In intellect it is only on the 
lower side, sensation and perception, that anything of great sci- 
entific value has been accomplished; and even now it cannot be 
said that the classes of sensation have been marked off with per- 
fect certainty. In the higher range of intellect psychology can do 
scarcely more than accept some ready-made divisions from com- 
mon observation and legic. And if so little has been settled in 
the comparatively simple work of a descriptive classification of 
the facts of mind we may be assured that still less has been accom- 
plished toward a scientific consensus for the laws of mind. 
Weber’s law alone seems to stand on any secure basis of experi- 
ment, but its range and meaning are still far from being deter- 
mined. Even the laws of the association of ideas are still the 
subjects of endless controversy. Alsoin method there is mani- 
festly the greatest disagreement. The physiological and intro- 
spective schools each magnify their own methods sometimes so 
far as to discredit all others. Physiological method has won for 
itself a certain standing, indeed, but just what are its limitations 
is still far from being settled. 

But the grievous lack of generally accepted results is most ap- 
parent in the domain of feeling. The discussion of feeling in 
most manuals is very meagre and unsatisfactory. Professor 
James’s recent treatise, for instance, gives some 900 pages to the 
Intellect. and about 100 pages each to Feeling and Will. There 
is little thorough analysis and no perfected inductive classification. 
We often, indeed, find essays of literary value which appeal to 
the authority of literature. But torefer to Shakespeare or Goethe 
as psychological authorities or in illustration or proof of psycho- 
logical laws is generally a doubtful procedure. The literary and 
artistic treatment of human nature is quite distinct from the sci- 
entific, and literature and art cannot be said to be of much more 
value for psychology than for physics, chemistry, or biology. 
To appeal to the Bible or Shakespeare in matters psychological, 
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is usually as misleading as to consult them for light on geology 
or botany. Even the fuller treatises on the subject of feeling 
rarely reach beyond literary method and common observation, 
being for the most part a collection and arrangement of the re- 
sults of common sense, accepting common definitions, terms, and 
classifications. Now, science is always more than common sense 
and common perception, it is uncommon sense; it is an insight 
and a prolonged special investigation which penetrates beneath the 
surface of things and shows them in those inner and deeper relations 
which are entirely hid from general observation. Common views 
in psychology are likely ‘to be as untrustworthy as in physics or 
astronomy, or any other department. Science must, indeed, 
start with common sense but it does not deserve the name of sci- 
ence till it gets beyond it. | 

Again, the subject of pleasure, pain, and emotion, is usually 
discussed with considerable ethical or philosophical bias. The 
whole subject of feeling has been so naturally associated with 
ethicsand philosophy from the earliest period of Greek thought that 
a purely colorless scientific treatment is quite difficult. Further- 
more, feeling has been too often discussed from an @ priori point 
of view, as in the rigid following out of the Herbartian theory of 
feeling as connected with hindrance or furtherance of representa- 
tion, Still further, the physical side of emotion has been so em- 
phasized by the physiological school as to distract attention from 
‘purely psychological investigation. How far this may lead is 
seen in Professor James’s theory of emotion which makes it the 
weflex of the so-called expression. 

It is obvious, then, on the most cursory review that very little 
has been accomplished in the pure psychology of feeling. Here 
is a region almost unexplored, and which, by reason of the 
elusiveness and obscurity of the phenomena has seemed to some 
quite unexplorable. Dr. Nahlowsky truly remarks, that feeling 
as a ‘‘strange mysterious world, and the entrance to it is dark as 
to Hades of old.” Is there any way out of this darkness and con- 
fusion? If the study of feeling is to become scientific and give 
assured results, we must, I think, assume that all feeling is a 
biological function governed by the general laws of life and sub- 
ject in origin and development to the law of struggle for exist- 
ence. Assuming thisstrictly scientific point of view we have to 
point out some difficulties in the way of the introspective psy- 
thology of feeling as compared with other departments of bio- 
logical science. 

_ We trace directly and with comparative ease any physical organ 
and function from its simplest to its most complex form; for 
example, in the circulation of the blood there is clearly observable 
‘a connected series from the most elementary to the most special- 
ized heart as developed through the principle of serviceability. 
In some cases, as in the orohippus, a form in the evolution of the 
horse, we are able to predict an intermediate organism. Psy- 
chology is still far from this deductive stage; we have no analo- 
gous series of psychic forms, much less are able to supply, a 
priori, the gaps in a series. The reason for this is mainly the 
inevitable automorphism of psychological method. In biology 
we are not driven to understand life solely through analogy with 
our own life, but in psychology mind in general must be inter- 
preted through the self-observation of the human mind. In 
biology we see without effort facts and forms of life most diverse 
fromour own; the most strange and primitive types are as readily 
discernible as the most familiar and advanced, the most simple 
as the most complex. We study a fish just as readily as a human 
body, but the fish’s mind —if it has any —seems beyond our 
ken, at least is not susceptible of direct study, but a matter for 
doubtful inference and speculation. 
does or does not indicate consciousness, and what kind of con- 
sciousness, this is most difficult to determine. Thus we havethe 
most various interpretations, some, as Clifford, even going so far 
as to make psychic phenomena universal in matter, others, on the 
other hand, as Descartes, limiting them to man alone. 

The difficulty of this subjective method, this reflex investiga- 
tion, is almost insurmountable, Consciousness must act as both 
revealer and revealed, must be a light which enlightens itself. A 
fact of consciousness to be known must not simply exist like a 
physical fact or object, as a piece of stone, but if must be such 
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that the observing consciousness realizes or re-enacts it. To 
know the fact we must have the fact, we must be what we know. 
Mind is pure activity, we do not see an organ and ask what it is 
for, what does it do; but we are immediately conscious of con- 
Sciousness as activity, and not as an objective organ. We must 
here then reverse the general order and know the activity before 
we can identify the organ as a physical basis. 

By the purely objective vision of the lower sciences we can — 
easily determine a genetic series of forms most remote from our 
own life, but in psychology, mind can be for us only what mind 
isinus. The primitive types of psychosis are, no doubt, as re- 
mote and foreign from our own as is the primitive type of heart 
or nervous system from that of man’s In the case of heart and 
nerve we can objectively trace with certainty the successive 
steps, but in endeavoring to realize by subjective method the 
evolution of mind we are involved in great doubt and perplexity. 
How can we understand an insect’s feelings? How can we ap- 
preciate minds which are without apprehension of object, though 
there is reason to believe such minds exist? Only to a very lim- 
ited extent can a trained and sympathetic mind project itself 
back into some of its immediately antecedent stages. Conscious- 
ness, because of its self-direetive and self-reflective power, is the 
most elastic of functions, yet it can never attain the power 
of realizing all its previous stages. Sometimes, however, the 
mind in perfect quiescence tends to relapse into primitive 
modes, which may afterward be noted by reflection, but such 
occasions are comparatively rate. The subjective method means 
a commonalty of experience which is often impossible to attain. 
Thus a man may believe there are feelings of maternity; he has 
observed the expression of nursing mothers, and knows in a gen- 
eral way that here is a peculiar psychosis into which he can never 
enter, and which is, therefore, beyond his scientific analysis. 
The psychic life of the child is more akin to his than that of the 
mother; yet it is only by an incessant cultivation of receptivity 
and repression of adult propensities that one can ever attain any 
true inkling of infant experience. There is then, I think, a vast 
range of psychic life which must forever lie wholly hidden from 
us either as infinitely below or infinitely above us; there is also 
an immense realm where we can only doubtfully infer the pres- 
ence of some form of consciousness without being able to discrimi- 
nate its quality, or inexceptional cases to know it very partially ; 
and there is but a relatively small sphere where scientific results 
of any large value may be expected. By reason of its objective 
method the realm of physical science is practically illimitable, 
but psychic science is by reason of its subjective method kept | 
forever within narrow boundaries. 

We must then take into account the inherent difficulties of the 
subjective method as applied to the study of feeling and mind in 
general and yet we must recognize its necessity. No amount of 
objective physiological research can tell us anything about the 
real nature of a feeling, or can discover new feelings. Granting 
that neural processes are at the basis of all feelings as of all men- 
tal activities, we can infer nothing from the physiological activity 
as to the nature of the psychic process. It is only such feelings 
and elements as we have already discovered and analyzed by in- 
trospection that can be correlated with a physical process. Nor 
can we gain much light even if we suppose — which is granting 
a good deal in our present state of knowledge — that there exists 
a general analogy between nerve growth and activity, and mental 
operations. If relating, i.e., cognition, is established on basis of 


-inter-relation in brain tissue, if every mental connecting means a 


connecting of brain fibres, we might, indeed, determine the num- 
ber of thoughts but we could not tell what the thoughts were. 
So if mental disturbance always means bodily disturbance, we 
can stil] tell nothing more about the nature of each emotion than 
we knew before. We must first know fear, anger, etc., as ex- 
periences in consciousness before we can correlate them with cor- 
poreal acts. 

Is now this necessarily subjective method peculiarly limited as 
to feeling? Can we know feeling directly as psychic act or only 
indirectly through accompaniments? Mr. James Ward (vide. 
article on Psychology in the Encyclopedia Britannica, p. 49 cf. 
p. 71) remarks that feelings cannot be known as objects of direct 
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‘reflection, we can only know of them by their effects on the 
chain of presentation. 
presentation, and ‘‘ what is not presented cannot be re-pre- 
sented.” ‘* How can that which was not originally a cognition 
become such by being reproduced ?” 

It cannot. But do we need to identify the known with know- 
ing, in order that it may be known? Must feeling be made into 
a cognition to be cognized? It is obvious enough that no feeling 
‘can be revived into a re-presentation of itself, but no more can 
any cognition or any mental activity. Revival or recurrence of 
‘consciousness can never constitute consciousness of consciousness 
‘which isan order apart. If cognition is only presentation and 
‘re-presentation of ovjects, we can never attain any apprehen- 
‘sion of consciousness, any cognition of a cognition or of a feeling 
‘or of a volition, for they are all equally in this sense subjective 
acts. Re presentation at any degree is never by itself sense of 
‘re-presentation or knowledge of the presentation. 

Of course, the doctrine of relativity applies to introspection as 
‘to all cognition, and subject qua subject is as unknowable as ob- 
ject qua object. We do not know feeling in itself, nor anything 
alse in itself, the subjective like the objective ding an sich is be- 
yond our ken. Yet kinds of consciousness are as directly appre- 
hhended and discriminated as kinds of things, but the knowing is, as 
uch, distinct from the known even when knowing is known. 
Here the act knowing 1s not the act known and is different in 
value. The object known is not, at least from the purely psycho- 
logical point of view, ever to be confounded with the knowing, 
to be incorporated into cognition by virtue of being cognized. 
Feeling, then, seems to be as directly known by introspection and 
reflection as any other process. It is not a hypothetical cause 


brought in by the intellect to explain certain mental phenomena, ~ 


ut it is as distinctly and directly apprehended as cognition or 
volition. 

The distinction between having a feeling and knowing a feel- 
ing is a very real one, though common phraseology confuses 
them. We say of a brave man, he never knew fear; by 
which we mean he never feared, never experienced fear, and not 
that he was ignorant of fear. Again, in like manner, we say 
aometimes ofa very healthy person, he never knew what pain 
was, meaning he never felt pain. These expressions convey a 
truth in that they emphasize that necessity of experience in the 
exercise of the subjective method upon which we have already 
commented, but still they obscure a distinction which must be 
apparent to scientific analysis. Wecannot know feeling except 
through realization, yet the knowing is not the realization. Being 
aware of the pain and the feeling pain are distinct acts of con- 
sciousness. All feeling, pain and pleasure, is direct conscious- 
ness, but knowledge of it is reflex, is consciousness of conscious- 
ness. The cognition of the pain as an object, a fact of conscious- 
ness, is surely a distinct act from the pain in consciousness, from 
the fact itself. The pain disturbance is one thing and the intro- 
spective act by which it is cognized quite another, | 

These two acts are not always associated though they are com- 
monly regarded as inseparable. It is a common postulate that if 
-you have a pain you will know it, or notice it. If we feel pained 
we will always know it. This seemingly true statement comes 
of a confounding of terms. If I have a pain I must, indeed, be 
aware of it, know it. in the sense that it must be in consciousness; 
but this makes, aware of pain, and knowing pain, such very 
general phrases as to equal experience of pain or having pain, 
‘But there is no knowledge in pain itself, nor pain in the knowing 
act per se. The knowing the pain must be different from the 
pain itself, and is not always a necessary sequent. We may ex- 
perience pain without cognizing it as such. When drowsy in bed 
I may feel pain of my foot being ‘‘asleep,” but not know it as a 
mental fact. We may believe, indeed, that pain often rises and 
subsides in consciousness without our being cognizant of it, but, 
of course, in the nature of the case there is no direct proof, for 
proof implies cognizance of fact. Pain as mental fact, an object 
for consciousness, not an experience in consciousness, is what is 
properly meant by knowing pain. Consciousness-of-pain as 
knowledge of it is not always involved by pain-in-consciousness 
as experience of it. Consciousness of pain by its double nseaning 
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as cognizance of pain and experience of pain leads easily to ob- 
scurity of thought upon this subject. But experience does not, 
if we may trust the general law of evolution from simple to com 
plex, at the first contain consciousness of experience. This latter 
element is but gradually built up into experience, though in the 
end they are so permanently united in developed ego life that it 
is difficult to perceive their distinctness and independence. _ 

We conclude then that while not all feelings, that is, pains and 
pleasures, are discovered simply by virtue of. being acts of con- 
sciousness, and that not all consciousness is apperceptive of itself, 
yet in general feelings are known as such, and there is nothing 
in. their nature to make them only indirectly observable by con- 
sciousness. The direct subjective method certainly presents great 
difficulties especially in evolutionary psychology, but still it must 
be accounted the only method for feeling as for all regions of 
psychic life.! 


REMARKS ON AMERICAN LICHENOLOGY. — IT. 
BY W. W. CALKINS. 


In the Lichens the geographical distribution of species is quite 
as interesting as in pheenogamia. I shall in this paper confine 
myself to observations and collections made in the sub-tropical 
section of our country. The tracing of species to their native 
habitats, and thence following them over often wide areas of dis- 
persion until arrested in their progress by conditions unsuitable 
to their growth, is an important work for the botanist and for 
science. Florida— more especially its southern extremity — offers 
an attractive field and unusual advantages. One may draw a line 


-east and west across the State in about latitude 25°, and below 


this will be found new conditions of soil, climate, and produc- 
tions. A new and peculiar flora exuberant in growth will come 
into view. With both shores laved by the warm waters of the Gulf 
Stream, that ‘‘river in the ocean,” also the Bahamas and Cuba 
less than one hundred miles distant, the reasons for the similarity 
of life to that of the Antillean system are plain. One has only to 
wander along these sunny shores and gather by bushels the proofs 
of what I say in such species as Guilandina,; Bonduc, Mucuna, 
Urens, etc., that have been brought by the sea from other climes. 

Then tropical Algee claim the attention. Approximately the 
line I have mentioned represents two vast and dissimilar floras, 
each overstepping somewhat the territory of the other, but retain- 
ing the mastery in their respective fields. Here northern forms 
become intruders, southern lesscommon. Many arborescent ones 
Gwindle to shrubs. Per contra, further north the same law ob- 
tains. Thus hath nature set her limits. Standing on this border- 
land, and amazed at the change in the higher orders, I wished to 
know about the lower. In this field not much has been done. 
Our knowledge of the lichens has been until recently limited. It 
is my purpose to extend this knowledge somewhat, believing that 
it may be useful. 

Most of the species described by Nylander and Tuckerman, as 
from Cuba and some from further south, will be found in Florida. 
The great order Graphidacei, one of the most perplexing, abounds 
in new species, and I am satisfied that further research will add 
to the number in this and other orders. I now make nearly four 
hundred and fifty species, which is indeed a great number for 
one section when we remember that only a few years ago Willey 
estimated that ultimately one thousand might be found on the 
entire continent. The final total in Florida will exceed five hun- 
dred; and I allow for some reductions which must follow their 
final resolution, for, as hinted in a former paper, this is more 
important than new species, especially if, as asserted, ‘‘ species 
only exist in text-books,’’— a proposition from which I dissent. 

The following observations will only embrace a few of the 
rarer and little-known forms collected by me, and some others of 
my discovery described as new to science: Gyalecta cubana Nyl. 
On calciferous rocks, Keys of Florida, andon the main Jand Also 
in Cuba. Identified by Dr. Nylander. Chiodecton spherale Nyl. 
A rare tropical form first found by me near Jacksonville — and 


1 For a special carrying out of the principles herein advocated see the 
writer's article on Primitive Consciousness in the Philosophical Review, July, 
1832. 
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south —on Nyssa aquatica. Trypethelium sprengelii Nyl. On 
various barks of trees, Key West to Jacksonville. Opegrapha 
diapharoides Nyl. On oaks from Jacksonville south. The great 
genus Biatora has many species. Of these B. carneo-albens Nyl. 
and B. Floridensis Nyl., found by me on Carpinus, are new, and 
of tropical derivation. Two other great genera, Arthonia and 
Graphis, teem with new species and rare forms. These find here 


their greatest expression, and the latter is reduced north of Florida 
to a very few species. 


CURRENT NOTES ON ANTHROPOLOGY.—XVI. 
[Edited by D. G. Brinton, M.D., LL.D.] 


Linguistics as a Physical Science. 


WHEN one surveys the works on linguistics which have ap- 
peared in the last few years, especially such as deal with the 
principles of changes in languages, it is easy to classify their 
writers into two groups, the one preferring to explain such changes 
by processes of mind, the other by purely physical conditions. 
This distinction goes back to that which would regard linguistics 
as a branch of natural history, and its laws no other than purely 
physical ones; or, on the other hand, that which claims the changes 
in language come chiefly through principles of psychology, logic, 
and metaphysics. 

Some have aimed at a compromise by saying that linguistics is 
in its contents a mental science, but in its methods a natural science. 
Professor H. Schuchardt remarks, in a late number of the Litera- 
turblatt fiir Ger. und Roman. Philologie, that it would be just as 
correct to reverse this statement, or to take the position that it is 
half a natural and half a historical science; provided that in the 
latter case we understand the two members of the proposition to 
be successive and not contradictory, the natural element passing 
into the historical. ‘‘ Because,” he concludes, with a remarkable 
expression of his position, ‘‘I believe in the unity of the science, 
and hold that there is no greater difference between biology and 
linguistics than between biology and chemistry.” 


Gerland’s Atlas of Ethnography. 


I have had at hand all summer the ‘‘ Atlas der V6lkerkunde,”’ 
by Dr. Georg Gerland, professor at the University of Strasburg 
(1 Vol., Gotha, Justus Perthes, 1892), and can speak of it now 
after that much use. It is composed of fifteen folio maps, and, 
as it is, I believe, the first complete ethnographic atlas ever pub- 
lished, it will not be out of place to give its contents, They are: 
I., Distribution of skin and hair; II., Density of population; III., 
Distribution of religions; IV., Distribution of diseases; V., Cloth- 
ing, food, dwelling, and occupations; VI , Location of peoples in 
1500 and 1880; VII., Europe in 1880; VIII., Asia in 1880; IX., 
South-east Asia; X., Oceanica; XI., Africa; XII,, Aboriginal 
America; XIIf., America in 1880; XIV., Linguistic map; XV., 
Europe about 100-150 after Christ. 


The first impression one has in examining the Atlas — and with. 


me it is one that remains —is that entirely too much is attempted 
for a work of the size. The charts are necessarily on too small a 
scale and omit too much to be satisfactory for the special student; 
and what student is not special nowadays? ‘The list of subjects 
above given will be enough to convince the reader that detail 
cannot be attempted in most of the charts. Turning to the map 
of the American aborigines, there is an evident lack of classifica- 
tion. For instance, what does ‘‘ Peruvian peoples’? mean? Itis 
neither a linguistic nor physical group, and scarcely a political one. 
All tribes of Chili, Patagonia, the Pampas, and Tierra del Fuego 
are included under one rubric, and called ‘‘Chilians or Pata- 
gonians.”’ Such classifications are worse than worthless, because 
they are misleading; and these by no means stand alone. 

But it would be unfair to measure this atlas by its treatment 
of America, which, as usual in all works of the kind, suffers the 
most. In general, the Atlas is one of immense labor and of cor- 
responding value. It ought to be in the library of every geogra- 
pher and student of ethnography. 
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To Deduce the Stature from the Measurements of the Long 
Bones. 


This is a problem which has occupied anatomists considerably, 
without leading to as uniform conclusions as one could wish. 
There are important ethnic variations in the length of the long 
bones of both extremities, as is well known, and others run in 
families, or are peculiar to the individual. Scott says of Rob Roy, 
that standing straight he could tie his garter below the knee. 
Such a statement makes an osteologist wish for his bones! Long 
fore-arms are ethnically a sign of an inferior race. Hence all 
proportions must to some extent be modified by considerations of 
race. | 

A general formula has lately been advanced by M. Etienne 
Rollet, which seems to me, after comparing it with the measure- 
ments in Topinard, Schmidt, and others, the most convenient I 
have seen, and sufficiently accurate. The list of coefficients is 
stated as follows in the Revue Scientifique for August : — 


Femur. ‘Tibia. Fibula. Humerus. Radius. Ulna. 
Min. 3.66 4.53 4.58 5.06 6.86 6.41. 
Max. 3.71 461 4.66 5.22 7.16 6.66 


It is enough to multiply the length of the long bone named 
by the coefficient given above, to obtain the height; and by taking 
the average of a number of such measurements we reach a figure 
accurate enough for the height of either sex. I say accurate 
enough, because there is no use in being excessively precise on 
this question. It is well known that there is quite a difference in 
our stature when we rise in the morning, and when we go to bed 
after a hard-day’s walk. 


‘The Birch-Tree as an Ethnic Landmark. 


In a late number of the Globus, Dr. Krause of Kiel reviews the 
question of the origin of the Aryan nations as shown by the word 
for birch. The terms for birch and willow are the only two tree- 
names which are common, or practically so, to all tongues of the 
Indo-Germanic group. The ancestors of all must have come, 
therefore, from some locality where these trees were indigenoms, 
and where they were of importance in the economics of the ances- 
tral horde. The birch meant is the Betula alba, or white birch, 
and its uses in primitive conditions are numerous and familiar, as 
are also those of willow twigs. | 

All this is well known, and therefore not new. But the con- 
clusion which has been drawn.from it in favor of the derivation 
of the Indo-Germanic peoples from the habitat of the birch in the | 
north of Europe is seen to be unsubstantiated, when we learn 
that the Betula alba flourishes all through Siberia, from the high- 
lands of Afghanistan to Japan, and that two closely allied species, 
the acuminata and the bhojpattra. are found in various parts 
of the Himalayas, and in the mountains of central Asia. In Iran 
and on the plains of Turkestan none of these trees occurs. It 
would seem, therefore, that this single verbal identity does not 
carry us far. 

To show how close the correspondences of the names of the 
tree are, I will quote some: English, birch ; High German, birke > 
Hindustanee, burj ; Sanscrit, bhurja ; Italian, bedoja; Latin, betula ; 
Trish, beithe, etc. It is a marvel to see how through unnumbered 
generations and over so many thousands of miles the word has 
retained its physiognomy. | 


Slavic Archeology. 


Dr. Lubor Niederle is privat-docent in the branches of anthro- 
pology and pre-historic archzeology at the University of Prague. 
That city is quite decidedly Check or Slavic, and much of the in- 
struction is carried on in the Bohemian dialect of that tongue. 
In it, also, Dr. Niederle publishes his works, the last of which 
treats of pre-historic man in Europe with especial reference to 
the archeeology of the Slavic countries. The title is ‘‘ Lidstvo v 
Dobé Prédhistorické.” It is to be hoped that of a portion of it he 
will prepare an abstract in French or German, as the Bohemian 
is a dialect with which most scientists are not familiar. The im- 
portance of such an abstract is the greater because many Slavic 
observers, especially local archeologists, have in late years taker 
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to publishing their articles exclusively in journals in their own 
tongue, and it thus becomes very difficult to follow their re- 
searches. 

All who have interested themselves in proto-historic European 
ethnology are aware of the obscurity that reigns over the relation- 
ship of the early Slavonic tribes; it is only one degree better than 

the quite impenetrable fog surrounding the Celts. Their crani- 

ology is wholly conflicting; and to-day, if an anthropologist were 
to speak of ‘‘the Slavonic type,” I should not have any idea 
whether he meant a blonde or a brunette, a long skull or a broad 
skull, a short or a lofty stature, narrow or wide eyes. The 
Slavonic languages, however, are permanent testimonies to a 
former linguistic unity. 


LETTERS TO THE EDITOR. 


e*s Correspondents are requested to be as brief as possible. The writer's nume 
is in all cases required as proof of good faith. 


On request in advance, one hundred copies of the number containing his 
communication will be furnished free to any correspondent. 


The editor will be glad to publish any queries consonant with the character 
of the journal. 


A Gynandrous Flower-Head. 


A GYNANDROUS flower-head of the Iceland poppy is now in my 
possession. The ordinary seed-case is perfectly formed, includ- 
ing the stigmas. Round it are what should be the stamens; but 
twenty or more of these are thickened gradually upwards from 


POPPY MONSTROSITY. 


the base of the filament, ending in a golf-club-like head. On the 
outer side some of these have anthers more or less completely de- 
veloped; but in all the inner side is concave, containing three to 
fifteen or more ovules attached round the edge. The sketch will 
assist in explaining this extraordinary botanical monstrosity. 


J. EDMUND CLARK. 
York, England. 


Is There a Sense of Direction P 


A RECENT article in Science by the facile pen of Dr. Hall on 
the ‘‘Sense of Direction” concedes the absence of such a faculty 
in civilized man at least, and possibly also in the semi-civilized 
as well; but he believes beyond cavil that the lower animals do 
have this gift denied to man. 

That which appears to be a ‘‘sense of direction” in animals can, 
I believe, in every case be explained by the power of observation 
and memory, or by accident. 

Men and animals alike, under given circumstances, are com- 
pelled to both observe and remember, until the one becomes as 
easily and unconsciously done as the other, and, for all the pur- 
poses of this article, the memory to have existence must be estab- 
lished upon facts learned by observation. It is very well known 
that an unguided horse returning to familiar haunts will do so 
over the same route by which he left them, rather than in a direct 
line by sense of direction. The very few instances recorded of 
animals returning from incredible distances, over which they had 
been carried, can doubtless be explained by their having been able 
to observe the route travelled, or by accident, or by the fact of 
their being unauthenticated nursery tales, with the possible ex- 
ception of the homing pigeon, birds of wonderful flight and sight, 
many of which never reach home, while the arrival of many 
more is unaccountably delayed. Their ability to return is, I be- 
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lieve, no more fully explained than is the no less wonderful one 
of the wild water-fowls, which are taught to fly north in spring 
and south in autumn, or why they fly low one season and high 
the next, possibly in both instances determined by the character 
of the upper air-currents. 

The case, instanced by the doctor, of the Mexican sheep-herder’s 
ability to minutely describe travellers who had passed days pre- 
viously might very aptly be used to illustrate the similarity of 
the mental processes necessary alike in man and animals in the 
matter of direction. The Mexican herder saw the travellers, to 
him an unusual sight, his mental perception, unoccupied by im- 
pressions other than those caused by these travellers, accurately 
photographed on his mind, as upon the sensitive plate of the 
camera, every feature of the outfit. In thé case of the man, he 
perceived as well as saw, and could again reproduce the picture, 
call it up for the inspection of the mind’s eye at will; but in the 
case of the brute that which has been seen has passed beyond 
possibility of recall, except by the stimulus of the same impres- 
sions repeated, when the impression is recognized as familiar. 
This is brute memory, possible only as a result of having seen or 
felt, and capable of being reproduced only by the same external 
agencies, and their so-called ‘‘sense of direction” is rather the 
faculty of recognizing at sight as familiar that which has already 
been seen. 

If the sense of direction be inherent in animals, we would natu- 
rally inquire why it is not exhibited before they have reached 
mature age and been taught by experience, for it is a matter of 
common observation with those familiar with domestic animals 
that the stable-reared animal of whatever species is utterly lack- 
ing in anything bearing the faintest semblance to a sense of direc- 
tion; and it is a fact within the common knowledge of most 
farmers’ boys that cats, foragers by instinct and practice, may be 
carried a very few miles in a sack and never return, and that the 
barn-yard cock wili not return from a distance of one hundred rods, 
although mercilessly maltreated by his new associates, for his 
sense of direction is determined by sight only. 

All admit that many animals can and do return to their homes, 
but the explanation of their ability to do so need not be sought 
and developed by an intricate process of reasoning, if it is, as we 
believe, necessary that the animal first traverse the road before it 
can with certainty return. And in conclusion it is sufficient for 
me to say that, whatever instincts animals may have in this direc- 
tion, man has the same, with the additional faculty of reason. In 
both, observation and memory can be highly cultivated, in the 
animal by necessity alone, and in both by experience only. 

Pueblo, Colorado. H. WoRKE. 


Laboratory Teaching. 


A RECENT number of Science contained a note by Professor 
William P. Mason referring to a statement of mine concerning the 
early years of laboratory teaching in chemistry. I need not state 
that I had no intention of withholding credit from any of the 
pioneers in the development of scientific education, especially from 
such institutions as the Rensselaer Polytechnic Institute, which, as 
everyone knows, from the first has been in the foremost rank. I 
had in mind the course of laboratory instruction in general chem- 
istry which was established for the training of large classes at the 
Massachusetts Institute of Technology by Professors Eliot and 
Storer. This method of instruction, adapted to later advances in 
knowledge and to the needs of individual laboratories, is now in 
very general use in teaching elementary chemistry. 

CHARLES F. MABERY. 


Animal Phosphorescence. 


ALL sorts of theories have been advanced to explain generally 
the real use of these luminous emanations. Some have supposed 
that the light is intended as an effective aid to the night birds 
that feed upon this gorgeous fare. But that would certainly bea 
left-handed provision of nature, quite out of her usually kindly 
protection. Others, again, guess that the firefly’s flash-light is a 
device to assist him in the search of his own prey. With none of 
these theories, however, is science fully satisfied, and in the 
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judgment of the most prudent naturalists the real use of the lu- 
minosity of these insects is still utterly unknown. 
Can any of the readers of Science give me ‘‘a great light” on 
the subject in dispute? CHARLES NIEDLINGER. 
New York, 5 East 16th St., Sept. 26, 


BOOK-REVIEWS. 


An Account of the Principal Fucts and Theories Relating to the 
Colors and Markings of Animals. By FRANK EK. BEDDARD, 
M.A. New York, Macmillan & Co. 8°. $3.50. 


THERE is significance in the number of recent works involving 
a discussion of questions of biological philosophy and a presenta- 
tion of fundamental principles to intelligent non-scientific thinkers. 
Starting with Darwin’s ‘“‘ Origin of Species,” a steadily increasing 
volume of this kind of literature has been produced to supply an 
intellectual demand, in itself a grateful proof of the re-adjust- 
ment and betterment of the relations between scientists and other 
thinkers. . . 

Among these newly developed lines of thought, none is more 
interesting than the significance of coloration in the organic 
world; and none deals with a subject more intrinsically beautiful. 
The work under review is an attractive book on an attractive 
subject. The press-work is good, the type clean and sufficiently 
large. The four colored plates are a feature which will be much 
appreciated, while the wood-cuts are well selected and well ex- 
ecuted, with the exception of the illustration of the sloth, which 
is little short of execrable. 

The classification of colors according to their supposed purpose 
is much less intricate than that adopted by Poulton, and not very 
unlike that of Wallace. A compromise between Poulton and Bed- 
dard would have its advantages. Contrary to the promise of the 
author in the introductory chapter, he has used insects almost, if 
not quite, as much as Poulton in the presentation of his subject. 
The author says that his book ‘contains nothing novel,” but we 
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think that he is over modest in this, for his excellent series of ex- 
periments for the purpose of determining the palatability of vari- 
ous animals is both new and very much to the point. 

In the introductory chapter the origin of animal coloration is 
exolained, and an indication of the anti-Darwinian trend of the 
work is furnished by a denial of the fact that coloration is always. 
in harmony with the mode of life of the animal, a question which 
might still be left sub judice. Albinism is considered an indi- 
vidual variation, although there is much to indicate that it isa 
physiological weakness or dermal disease. Although Mr. Beddard 
does not touch upon the transmission of acquired characters, per- 
haps thereby showing his wisdom, he is evidently intensely 
Lamarckian in his beliefs. A comparison between Wallace's 
‘¢ Darwinism ” and Beddard’s ‘* Coloration of Animals” would be 


_ instructive perhaps, but sorely perplexing to the general student, 


who cares more for ascertaining the truth than being aw fait in 
theories. Natural selection is apotheosized by the former, while 
no author is more persistent in his attempts to minimize the effects 
of natural selection than the latter. Here again middle ground 
would seem more safe. 

Our author concludes that ‘the brilliant and varied coloration: 
of deep-sea animals is totally devoid of meaning,” a conclusion. 
that will doubtless meet with considerable opposition. 

Chapter IT., on coloration as affected by environment, is a thor- 
oughly Lamarckian chapter with many significant facts. The 
nature and quantity of food is held to materially affect coloration. 
Moisture deepens colors, while a dry climate hghtens them. The 
white of Arctic animals, it is maintained, is due to environment,. 
although this proposition can hardly be said to be substantiated in 
a satisfactory manner. 

In Chapter ITI., on protective coloration, this well-worn but. 
never tiresome subject is illustrated by a large number of exam- 
ples in much the usual way. The author is surprised at the small 
number of green animals frequenting trees. We are inclined to- 
think the number much greater than he admits. For instance, a 
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vast multitude of birds are green or olivaceous, at least dorsally. 
On the other hand, tree-frequenting animals, perhaps a majority 
of them, are better protected by a color-resemblance to bark than 
to leaves, and they are certainly so protected. The author com- 
bats here, as elsewhere, the exclusive or even general agency of 
natural selection. He confesses that ‘‘ at every step, in fact, in the 
study of animal coloration we are met with closed doors, which 
can only -be unlocked by keys furnished by an intimate chemical 
and physiological knowledge, such as we do not at present pos- 
sess.” 

In Chapter IV., on warning coloration, we find the most valu- 
able original feature of the work—the numerous experiments 
with the palatability of animals, especially insects generally sup- 
posed to illustrate warning coloration. These experiments, al- 
though furnishing somewhat contradictory evidence, are in the 
main a valuable confirmation of previous ideas. Dr. Eisig’s 
theory of warning colors is advocated. He thinks that ‘‘ the 
brilliant colors have caused the inedibility of the species, rather 
than that the inedibility has necessitated the production of bright 
colors as an advertisement,” a somewhat startling if not revolu- 
tionary idea. 

Chapter V. is on protective mimicry. 
theme is well handled, although we can hardly repress an in- 
stinctive shudder at the iconoclasm which seeks to tear down the 
exquisite structure so beautifully wrought by ~ Bates, Wallace, 
Belt, and others, and we hope to be forgiven for expressing a 
perhaps unscientific but deep-seated aversion to this attempted 
destructive criticism of the conclusions of those whose knowledge 
was gained in the woods and fields rather than in the laboratory 
or dissecting-room. 

Chapter VI. treats of sexual selection; but lack of space forbids 
more than a mention of this chapter, except to enter a protest 
against the idea that birds do not possess an exalted aesthetic sense. 
Here again the field-naturalist will be apt to agree with Poulton, 
who, after presenting a large array of facts, says: ‘‘ Such facts 
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point toward the existence of a widespread zesthetic sense in the 
higher animals.” 

The book as a whole is a valuable contribution to the literature 
of an intensely interesting subject, and will doubtless be read 
with pleasure and profit by thousands who do not claim to be 
scientists. C. C. NUTTING. 

State University, lowa City, Iowa. 
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THE merit of the Swedish system consists in the effort to de- 
velop in a scientific and systematic manner all the parts of the 
body. It is not an attempt to make a derrick of the human body 
by the excessive development of a few lifting muscles, nor does 
it aim at drills which make an attractive show by the simultaneous 
movements of identical parts of the body. It discards the old 
rhythmical and automatic movements as being of but little value. 
The fundamental principles and advice which form the introduc- 
tory portion of this little handbook give this definition: ‘‘ The 
aim of educational gymnastics is to develop the body into a har- 
monious whole under the perfect control of the will. It is not to 
produce great bulk of muscle, but to cause that already present 
to respond readily to volition, to improve the functional activity 
of the body, and to counteract and correct tendencies to abnormal 
development, especially those resulting from ‘ the artificial life of 
civilization.’ Movements are chosen for physical and 
physiological effects, local or general, so that only those exercises 
are used whose effects are needed, and those are excluded whose 
effects are doubtful or pernicious.” 

Attention in this country was first called to the Swedish gym- 
nastics by the introduction of the Swedish movement-cure. 
Though we derive this massage treatment from Sweden, the Japa- 
nese have practised a similar method for centuries, utilizing blind 
people as masseurs. 

This handbook will be of great assistance to those who have 
studied the system, 
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